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Pref»ct 


Within spate* weapon ayitaa acquisition, th* -full 
funding policy and tha thr*a year obligation availability of 
procurement funds have adversely affected program managers 
in this area. Program managers are sometimes forced to make 
less than optimal decisions in the cost, schedule, 
technical, and logistical concerns. 

I became interested in this area based on my previous 
experience at Headquarters Space Division, Los Angeles, CA. 
The program office that I worked for was about to lose 
approximately ten million dollars of uncommitted procurement 
funds at the end of the third year of obllgatlonal 
availability. This did not make sense to myself and others 
since the contract was for the first two production 
satellites and only about 60% complete. 

In performing this research and writing this thesis, I 
have had a great deal of help from others. I am deeply 
Indebted to my faculty advisor, Dr. A. P. D’Angelo, tor his 
gentle pushing of its completion. I also wish to thank my 
Reader Major Presutti for his patience and calming effect. 

A special thanks goes to Dr. Steele of the Department of 
Behavioral Sciences for his computer and statistical 
expertise in SPSS and factor analysis. I also wish to thank 
al1 of the program managers and others at Headquarters Space 
Division, Los Angeles AFS, CA for their participation in the 
Interviews and data gathering. Finally, I wish to express 
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The 'full funding policy and tha three yaar obligation 
availability of procuranant funda wara idantiflad as tha major 
constraints limiting program managari of spaca weapon systams in 
thair acquisition actlvitlas. In ordar to avaluata tha affact of 
thasa constraints on spaca weapon systam acquisitions) twalva 
variables, Idantiflad through tha literature review, wara used to 
gain an understanding of tha problem. Program managers believed 
that thasa variables created problems that could only be solved 
by changing tha acquisition process. 

Personal interviews wara conducted and tha importance of 
each variable in affecting tha program manager’s efficiency was 
identified. Two data analysis techniques wara used: qualitative 
and factor analysis. Factor analysis was conducted using tha 
rating of importance for each variable and this lead to four 
underlying factors. Tha factor identified as limiting program 
managers tha most was labeled program uncertainties. 

From the program manager's viewpoint, the study resulted in 
a finding that, although one constraint (three year obligational 
availability of procurement funds) was not optimal, it was 
acceptable. Program managers of space weapon systems have 
demonstrated this by adapting their methods to operate within 
this time limit. The full funding policy constraint, however, 
continues to be a problem, and should be reviewed. 










AN INVESTIGATION OF THE DECISION VARIABLES THAT AFFECT 
SPACE WEAPON SYSTEM PROCUREMENT 


I. Introduction 


Gentral I«»ut 

Article 1, Section 8 of the United States Constitution 

states: 

The Congress shall have power to ... provide for 
the common defense and general welfare of the United 
States, ... raise and support armies, but no appropri¬ 
ation of money to that use shall be for a longer term 
than two years 

The Constitution also gives Congress power to make rules tor the 
government and for the regulation of land and naval forces. 

Based on these sections of the Constitution, Congress not only 
provides funds for the Department of Defense, but specifically 
dictates how this money shall be used. They do this by enacting 
legislation which, after Presidential approval, provides funds 
for various national needs. Sometimes Congress will identify a 
particular program that will be authorized and appropriated a 
certain level of funds. Congress identifies funds by the use of 
various appropriations and uses these appropriations to direct 
how our national resources will be spent. Each appropriation is 
constrained by: the purpose of the appropriation, who is using 

the funds, and the length of obligational aval 1abi1ity. For 
example, Congress determines the amount of funds available for 


each armed service. Each service is also restricted to 









Congrass1onal1y specified dollar limits for tha various typas of 
acquisitions. Rasaarch and davalopmant, production, and 
oparations and malntananca afforts ara a fan axamplas. Each of 
thasa typas of afforts ara classlfiad into saparata 
appropriations that ara furthar constrainad via thair tima 
availability for naw obligations. For axampla, tha oparations 
and maintananca appropriation is aval labia for ona yaarl tha 
rasaarch and davalopmant approprlation is aval labia for two 
yaarsl and tha procuramant appropr1st ions ara aval labia from 
thraa to flva yaars. Tha Dapartmant of Oafansa must oparata 
Mithin thasa funding and tlma constraints. Excaptions to thasa 
rulas Mill ba discussad In Chaptar Two, Lltaratura Raviaw. 

Ovar tha yaars, racommandations and changas hava baan mada, 
but solutions to problams posad by tha acquisition procass saam 
to bacoma mora compllcatad and difficult to rasolva with aach 
passing yaar. Tha acquisition procass currantly usad by 
Dapartmant of Dafansa program managars has axistad for only a 
short tima. Howavar, program managars of spaca ralatad waapon 
systams contand that convantional acquisition procaduras ara not 
conduclva to accomplishing tlmsly and afficlant daploymant of 
critical spaca hardwara. Thasa program managars stats that tha 
acquisition procass is too rastrlctlva for modarn waapon systam 
procuramant. If this procass is too rastrlctlva, parhaps it 
should ba adjustad to mora closaly mast tha naads of today’s 


spbca waapi 


systam program managars, 






Specific Problem 


The restrictive combination of the full funding policy and 
the initial obllgational availability on procuramant 
appropriatIona appaara to hava advaraaly affactad tha performance 
of program managers of apaca ayatarns. Full funding la a 
Congraaaional policy in which tha total coat of an and itam is 
fundad at tha tima it la authorlzad to ba initlatad. Funds ara 
obllgatad at this timei however, any contingency funds remain 
available for an additional specif lad period of tima depending on 
tha appropriation. 

Congress currently separates appropriations into five broad 
classifications: Personnel, Operation and Maintenance, 

Procuramant, Research and Development, and Construction (A:9). 
Figure 1, Air Force Appropriatlons, illustrates tha different 
constraints of each appropr1at ion. In tha Air Force, tha 
Procuramant appropr1 at 1 on is further subdivided into tha 
aircraft, missile, and other procuramant appropriatlons with the 
missile procuramant appropriation providing funds for most space 
related programs. 

Background 

In tha past, Congress has bean willing to adjust specific 
appropriations to batter serve changing needs. For example, when 
aircraft were first procured, they were bought with the same 
appropriation as tanks (F:3). As airpower became more Important, 
the United 8tates Air Force was created, replacing the Army Air 


Corps, and a separate aircraft procurement approprlation was 






establlshed. Technology than moved our nation into tha missile 
•ra and intercontinental bailiatlc missiles Mara procured using 
tha aircraft procurement appropriation (F!3). Subsaquantly, as 
missile procuranant bacana a largar part of tha aircraft 
appropriat ion, a saparata missile procuranant appropriation Mas 
| amtab11shad. However, dasplta tha fact that tha Uni tad 8tatas 

government has now baan activa in spaca sinca tha lata 19SOs, it 
contlnuas to procura spacacraft and launch vehicles through tha 


misslla procuranant appropriation. 

Appropriation 

Nana Nunbar Usa 


Langth 
of Initial 
Aval lability 


Research, Davalopnant, 3600 
Tast and Evaluation 
(RDTBcE) 


Procurnnant 

Aircraft 3010 


Missl 


3020 


Othar 


3080 


Oparation and 3400 

Maintananca 


Providas for RDTtcE 2 yaars 

and for oparating 
and Maintaining RbD 
faci1itias 


Providas for fabrl- 3 yaars 

eating and procuring 
aircraft weapon 

systaRS 

Providas for fabri- 3 yaars 

eating and procuring 
misslla Mtapon 
systems 

Providas for fabri- 3 yaars 

eating and procuring 

waapon system not 

includad 1n tha 

aircraft or misslla 

appropriatlon 

Providas for expanses 1 year 

necessary for tha 
operation, maintenance, 
and administration 
of tha Air Force 


Figure 1. Air Force Appropriations (Not Inclusive) 









Scop* of R>«>«rch 


Although a itparat* ipact appropriation has bsan constdarad 
In ths past, non* has bssn provided and probably will not be in 
ths foreseeable future. The reasons for this are discussed in 
Chapter 2, Literature Review. The Intent of this research is not 
to investigate the feasibility and advantages of such an 
approach. Rather, the research ojectiv* is 1 ini ted to 
identifying the variables that are affecting the performance of 
program managers in this area and their relative importance in 
the procurement of space weapon systems. 

This research will address, but not evaluate the composition 
of the procurement appropriatlon in general and previous changes 
to the acquisition process. Previous approaches to answering the 
general issue of this research are identified! however, any 
problems associated with actual implementation of these 
recommendations are not addressed. 

Research Questions 

This research attempts to address the hypothesis: Space 
weapon system procurement is not different than the procurement 
of non-space weapon systems. In order to test this hypothesis, 
two research questions need to be answered. 

Research Quest 1 on 1. What, if any, management decision 
variables exist in the weapon system acquisition process that are 
unique to the procurement of space systems? 

Research Question 2. Of the variables identified, what 
is their relative importance as to their ability to affect the 


procurement of space weapon systems? 








Litaratura Raviaw 


II. 

This chapter provide* additional background inforaation 
concarnlng: pravloua appropriation changaa, rtatoni why prograa 

aanagars baliava a changa ia nacasaary, and rvctnt atudiaa that 
racomnandad approachaa to allaviata thaaa problaaa. 

Whan a problam axiata in tha acquisition proceaa that 
raqulraa a changa to an axiating appropriatlon or tha 
aatabl lahaant of a naw appropriation, apacific Congraaalonal 
action is raqulrad. In tha past, Congraaa has mod if lad 
appropriations in ordar to battar accomaodata currant naada. 

Tha National Sacurlty Act of 1947 and its 1949 Amandaanta 
ara axcallant axamplaa. This Act and its aaandaants provldad a 
Sacratary for tha Dapartaant of Dafanaa and aach of tha Araad 
Sarvicaa with tha Sacratary for tha Dapartaant of Dafanaa acting 
aa coordinator for tha thraa sarvicaa. At that tin*, tha 
Sacratary of Dafanaa was givan graatar financial aanagaaant 
authority (16:9). Although thara was additional financial 
authority grantad tha Sacratary for tha Dapartaant of Dafanaa, 
Congraaa malntainad its ovaraight by raqulring tha aubaittal of 
parforaanca budgata (16:9). Tha budgat and accounting atructuraa 
for aach aarvica wara dlffarant prior to tha pasaaga of this Act 
with aach adainlstarlng ita own aaparata appropriationa. Tha 
parforaanca budgata raquaatad by Congraaa halpad standardiza 
thaaa organizational appropriationa into broad functional 
claaalflcatlona such aa Parsonnal, Oparation and Malntananca, 
Procuranant, Raaaarch and Davalopmant, and Construction (16:9). 











This change snsblsd the military service appropriations to bs 



conpartd to ons anothsr and saparatsd tha on# yaar accounts fro* 
tha longar tars accounts (16:10). 

Othar axamplas of congrasslonally approvad appropriation 
changas occurad as tha technology basa of tha Unitad Statas 
continuad to grow and provida increasingly more affactiva 
military capabl1ltias. Machanlzad cavalry raplacad foot soldiars 
and horsas. Propallar dr Ivan aircraft ara balng raplacad with 
jets. Intarcontinantal missiles, space satellites and space 
shuttles ara now commonplace. As technology moves our horizons 
forward. Congress has updated tha acquisition process either by 
changing or establishing appropriations as needed. As mentioned 
in Chapter One, whan aircraft ware first procured, they ware 
bought using tha same appropriation as tanks (213). As airpowar 
became more Important, tha aircraft procurement appropriation was 
established. When missiles ware developed, tha aircraft 
appropriation was first used to procure them (2:3). However, as 
missile procurement increased, a separata missile procurement 
appropriation was established. Although, in the past, Congress 
has changed or established appropr1 at ions to meet the changing 
procurement needs, this has not occurred in the space arena. The 
United States government has now been active in space since the 
late 1930s, but has continued to procure spacecraft and launch 
vehicles with the missile procurement appropriation. Has the 
time come for an appropriation change in the space arena? 

First of all, there can be no doubt that the Department of 


i 
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Defense’s role in space is increasing, 


The military uses of 







■pact art continuing to grow aa non Missions art crsstsd by 
changts in national goals and dafansa rtqulrratnts. Ths 
Dapartmant of Otftnst opsratlonal spacacraft invantory is growing 
at a rapid paca and tha military usa o-f spaca is incraaslng in 
araas such as communications, navigation, surval1lanca, and 
mataorology (16:1). Tha acquisition procass which is currantly 
usad to procura spacacraft has not changad slnca tha -first spaca 
launch (21:9). As a rasult, program managars ara prasantly 
"attamptlng to davalop and procura highly sophistlcatad, stata- 
o-f-tha-art spacacraft with an acquisition systam daslgnad for 
alrcra-ft and mlsslla systams* (18:1). Tha acquisition procass 
usad for procuring spaca systams is daslgnad for "high production 
ratas, modifications to lncorporata nawar tachnology, and sparas* 
(21:9). Spaca waapon systam procuramant is at tha sama point in 
its avolution that mlsslla systams wars 29-30 yaars ago whan a 
naw procuramant appropriation was astablishad to handla tha 
diffarancas batwaan mlsslla and aircraft systams (17:4). As a 
rasult of tha Dapartmant of Dafansa’s incraaslng rola in spaca, 
soma authoritlas on spaca procuramant faal that tha tima has coma 
to modify our acquisition procass for tha procuramant of spaca 
systams by providing a saparata spaca procuramant approprlation 
(2:3). 

Thara ara thraa individuals that stand out among othars as 
axparts in this araa. Thay ara: Colonal William F. H. Zarsan, 
tha Comptrollar for Haadquartars Spaca Division, Los Angalas, CAf 
Mr Frank 8. Atwatar, working for tha Comptrollar at Haadquartars 


8paca Divisionl and Mr Robart M. Ebarsold, tha Dlractor of 







Program Control for tha Uppar Stagas Program Off lea. All thraa 


havt writtan papara and givan apaachaa on tha aubjact of a naw 
apaca appropriation. 

Thaaa man, with tha halp of othara, providad aavaral rtaaona 
why program managara faal that a changa In tha acqulaltlon 
procaaa for apaca waapon ayatam procuramant ia nacaaaary. Thay 
tncluda: tha full funding policy, production rataa, davalopmant 

varaua production dlffarancaa, tha numbar of appropr1atIona 
currantly uaad, orbital parformanca lncantlvaa, high rlak 
tachnology, and unraallatlc budgat aatlmataa. Each of thaaa 
raaaona ara furthar davalopad In tha following paragrapha. 

Full Funding Policy 

Congraaa now raqulraa full funding for programa In tha 
procuramant phaaa of tha acquisition eyela. Dapartmant of 
Dafanaa Dlractlva 7200.4 dlracta that tha full funding concapt 
for procuramant programa ba lmplamantad In all aarvicaa (Cl. In 
practlca, full funding maana that aach annual procuramant 
appropriation raquaat muat indlcata tha funds nacaaaary to covar 
all astimatad coats of acquiring a givan quantity of uaaabla and 
ltama. In othar words, a no procuramant raquaat ahould ba 
dapandant upon futura yaar appropriatIona to maka it whola” 

(1J4I. Full funding la apaciflcally daflnad within tha 
Procuramant Appropr1at Iona Act and it has no application to any 
othar appropriations contalnad In othar titlaa of tha Act (1:1). 
Full funding haa cauaad tha aarvicaa aavaral problama. 

FIrat, tha axlstanca of significant unobllgatad balancaa In 






the procurnwitt accounts at tha and of aach f iseal year has drawn 
considerable criticise from Congress. An unobligated balance 
occurs when the total amount appropriated by Congress -for an end 
Item Is not obligated In that -fiscal year. In the case of 
procurement approprlations, this may occur at each of the three 
years of obligations! availability. Funds that were not 
obligated are used as a management reserve account for 
engineering changes that may become necessary. A management 
reserve is necessary due to the full funding policy and Is based 
on a percentage of the initial total cost of the end Item. If no 
management reserve is available, additional funds must be 
appropriated and be of the same fiscal year as the original 
procurement year. Although this frequently occurs. Congressional 
Interest In unobligated balances has increased over the years and 
detailed explanations are required (1:3). The services are 
concerned that Congress may limit their authorizations due to 
these large unobligated balances (1:3). A major cause of these 
unobligated balances Is the budget for engineering changes (1:6). 
Unfortunately, engineering changes are requirements unknown prior 
to contract award. Obviously, the funds required for these 
changes cannot be obligated until the change is authorized and 
directed. 8ince engineering changes occur throughout the life of 
the production contract, unobligated balances occur. 

A second reason that the full funding policy has caused 
problems Is that procurement funds are currently available for 
obligation for only three years within the Air Force. For 
example, missile procurement funds authorized and appropriated 
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for fiscal year 1985 remain aval labia for obligation from 1 


Octobar 1984 through 30 September 1987. Aftar this time, thay 
expire but remain aval labia for liquidation of obligations and 
authorizad obligation adjustments for an additional two yaars 
bafora lapsing and baing placad in tha US Traasury "M" Account. 
Figura 2, Obligation Availability* providas a more datallad 
comparison of tha dlffarancai between currant, axpirad, and 
lapsed appropr1at ions. 
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Figura 2. Obligation Availability 


In addition to tha full funding policy, production rates and 
high risk technology (discussed later) contribute to unobligated 
funds at tha and of each fiscal year. This combination makes it 
■easy to sea that soma of these funds, ..., would be unobligated 
at tha and of tha first year, and even two or three years* (1:7). 








This often ci 


ites the need to use expired snd/or lapsed 


I"M" Account) funds for required changes. With the extensive 
justification and tlse required to obtain approval to use expir 
or lapsed funds, the potential for launch delays on space syste 
is increased. Within satellite procurements, “the use of full¬ 


funding makes it difficult to obtain fund increments necessary 
keep probability of mission success at high levels if problems 
develop", especially in the areas of recycle, retest, and 
replacement (6:2). 

The combination of the full funding policy and the three 
year obllgatlonal time availability is alleged to have caused 
problems in other areas as well. Although not supported by 
research, it has been asserted that the contract price will 
increase due to long term economic uncertainties and that the 


requirement to defend having a management reserve for these 
uncertainties over an extended period of time reduces the 
effectiveness and efficiency of the program manager. Another 
assertion is that this combination reduces the effectiveness of 
contract Incentive provisions (19:1). The validity of these 
assertions is left for future researchers to investigate. 


Production Rates 

In the production of a space weapon system, spacecraft "ar 
Indeed unique systems" (21:9). There is very little resemblanc 
to a conventional production line. Spacecraft are not 
manufactured on an assembly line but are often built one of a 
kind, one at a time (17:4)| correspond 1ngly, their delivery rat 
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art also vtry low. For txuplt) ths production tlms -for s 
spacecraft Is typically four to five years. In addition, the 
tlae between contract award and spacecraft launch Is even longer 
(2:3). 

One of the results of small production lots and lengthy 
production times Is the 1ncorporatIon of the latest technology as 
it becomes available, even up to launch. This is a major 
contributor to the engineering changes problem noted under the 
full funding policy discussion. Due to the lengthy production 
time, engineering changes may occur late enough to require 
expired and/or lapsed funds, thus Increasing the severity of the 
situation. 

Development Versus Production 

There is little difference between a development and a 
production spacecraft. The largest cost of spacecraft is 
incurred during the development and production phases, as 
contrasted with conventional weapon systems, such as aircraft, 
which incur their largest cost during use in the field (17:3). 
This situation results from the limited ability to repair in 
space. Because of this, current technology and capabilities are 
incorporated up to launch (17:3). 

This may be changing due to the in-space repair potential 
provided by the Space Transportation System (STS), commonly 
referred to as the Space Shuttle. However, a recent research 
effort on maintenance of space systems provided a different 
perspective. The research dealt with the idea of preventive 
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Minttnanc* on apaca ayatama. It attamptad to idantify 


componanta within aatallitaa that could ba uaad aa proapactiva 
candldataa -for pravantiva naintananca. Howavar, tha unlquanaaa 
o-f aach aatalllta allowad -for only ona componant (a travallng 
Nava tuba ampllflar, TWTA) to ba conaidarad. Tha raaaarch 
concludad that pravantiva aaintananca ia 1 nappropr 1 ata -for apaca 
ayataaa at thia tima <12:S>'. 

Sinca only ona componant waa idantifiad aa common among 
aatallitaa, it may indicata that tha diffaranca batwaan 
davalopmant and production aatallitaa will ramain small and that 
all o-f tha currant tachnology and capabilitiaa will continua to 
ba incorporatad up to launch. 

Although tha diHarancaa batwaan tha raaaarch and 
davalopmant and production aatallitaa ara small, tha d 14-farancaa 
batwaan tha raaaarch and davalopmant aatalllta and tha 
oparat i onal apacacraft ara fawar (17:9). Dua to tha coat o-f 
launch, which includaa tha coat o-f tha apacacraft and launch 
vahlcla and an uppar ataga if nacaaaary, taat flighta ara "out of 
tha quaation* (10:3). Unlika aircraft and othar typaa of waapon 
ayatama, tha flrat flight of a apaca ayatam must ba oparational, 
avan if it may ba a raaaarch and davalopmant apacacraft (10:3). 
Tharafora, tha corractlon of orbital daficianciaa muat ba 
incorporatad into tha naxt production vahlcla. In thia viaw, 
■davalopmant ramaina an ongoing procaaa throughout tha Ilfa of a 
program* (8:1). Thia uaually forcaa program managara to acqulra 
apaca ayatama in amal1 quantity buya ralatlva to convantional 
waapon ayatama that ara bought in lota of a hundrad or mora. 









Current Appropr1at 1ons U»t 

The Department of Defense deals with many different 
appropriations with programs being funded according to their 
stage in the acquisition process: the research and development 
phase, the production phase, or the operational phase. In 
addition, some programs are joint service funded. This results 
in multi-funded contracts that require a multitude of program 
office checks, balances, and controls (21:10). Many of these 
contracts use expired and/or lapsed as well as current 
appropriatlons <20:1). The reason that expired and/or lapsed 
funds are necessary is that the currently used missile 
procurement funds are initially available for obligation for only 
three years. As discussed earlier, the combination of the three 
year procurement approprlatlon and the long production time for 
spacecraft has brought about the use of expired and/or lapsed 
funds when engineering changes become necessary (21:10). Both of 
these type funds may also be required in program "stretch-outs" 
and cost overruns that are paid at contract closeouts (6:3). 

This is a time consuming practice because of the justification 
required to obtain expired or lapsed funds. Since each 
appropr1at ion is budgeted, justified, and accounted for 
separately, each approprlatlon must be tracked and reported 
separately. This leads to additional workloads on program 
control and the procurement offices. Program control must 
"maintain a separate set of books for each appropr1 at ion" and 
procurement must "separate the different appropriat ions on the 


same contract by the use of line items and clauses" (2:9). 









Ths usa of currant and axplrad and/or lapaad appropriations 
on thaaa contracts *tand to distort ths full amounts sxpsndsd on 
a systaa/progra*' (6:3). If Congrass has sst spaciflc Halts on 
a program. It sxpscts ths full funding policy to lndlcats ths 
total systso cost. Whsn additional currant appropr1at Ions ars 
nscsssary, congrssslonal approval Is rsqulrsdl howsvsr, whsn 
sxplrsd or lapssd funds ars rsqulrsd, Hsadquartsrs Air Fores can 
approvs ths nscsssary funds, If thsy ars aval labia. Thsrsfors, 
Congrsss would not bs informad of ths total acquisition costs. 

Similar dlfflcultiss in tracking funds ars sxpsrisncsd by 
civilian contractors ussd by ths govsrnmsnt. Ths uss of multlpls 
appropriations with dlffsrsnt tlms avallabl1itlss on a slngls 
contract has rsqulrsd civilian contractors to Implsmsnt complax 
accounting and cost rsportlng proesdurss (8:1). Contractors must 
bill ths govsrnmsnt by contract 11 ns itsm. In addition, thsy may 
bs rsqulrsd to lndlcats which approprlatlon was ussd, thus 
rsqulring thsm to track costs by our appropriations. Ths 
1nersassd cost of lmplsmsnting thsss proesdurss ars than passsd 
on to ths govsrnmsnt in soma fora (21:10). 

P srformancs lncsntlvss 

Psrformancs lncsntlvss in ths form of monstary paymsnts ars 
ussd to motlvats ths contractor "to turn out a product that masts 
significantly advancsd psrformancs goals* (7:339). Ths psriod of 
psrformancs of satsllits procursmsnt contracts rsqulrss funds to 
bs avallabls for approximats1y sight to tan ysars attar ths 
contract award data (6:3). Many psrformancs lncsntlvss on thsss 
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contracts will not be earned or paid until tha contract naara 
cooptation. Undar tha currant full funding concapt, this 
raquiraa payoanta froo axpirad and/or lapaad accounts (6:3). It 
alao raquiraa that larga aaounta of contingancy funds ba sat 
asida for such poaalbla uaa. Tha Prograo Offica for Uppar 
8tagaa, apaciflcally for tha Initial Uppar 8taga (IU8) providaa 
an axcallant axaopla. Whan tha contract mob awardad, four 
oil lion dollars was sat aalda for parforoanca incantlvas that 
eventually axpirad and lapaad (4:8). 

High Risk Tachnology 

Tha high risk tachnology of Dapartoant of Dafanaa weapon 

ayataoa has baan recognized by Congraaa. Tha Houaa 

Appropriations Coomlttaa'a raport on tha 1978 Dapartoant of 

Dafanaa Appropriation Bill points out that oany weapon ayatao 

prograoa ara not praparad to antar tha procuraoant phaaa as fully 

fundad prograoa and apaciflcally notaa that: 

Thara has baan a tandancy too oftan to curtail and 
ahortan raaaarch and davalopoant affort whan facad with 
a lialtation of funding usually cauaad by prograo coat 
lncraaaaa. Tha affact of auch calrulatad dactalons is 
inadaquata and unraalistlc tasting, tha introduction of 
daflciant weapons and othar equlpoent into our 
invantorlaa, and tha aubaaquant uaa of tha procuraoant 
budgat to corract tha lnadaquaclas of tha davalopoant 
prograo. (6:2) 

Tha tachnology usad in natal 11ta production la highly 
advancad. An previously stated, one of tha reasons for this ia 
tha lack of oalntananca and repair capability in apace, which 
dictates that all latest tachnology ba incorporated prior to 
launch. This oakaa satellite procureoenta different froo othar 
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Oapartnnt of Defense typaa of procurement in that the production 
phase of satellites is essentially an extension o-t the research 
and development phase (6:2). The production phase is only at a 
slightly lower riskl therefore, "satellites are also most 
susceptible" to the probleas identified by the House Report above 
(6:2). Due to the high risk technology and the full funding 
requirement of the procurement phase, the program manager "is at 
a substantial disadvantage* when forecasting the resources 
required (6:2). For this reason, the end product "tends to be 
tailored to the amount of funds available because of the 
difficulty In obtaining additional funds if required to assure 
mission success" (6:2). The limitation of funds and the 
Justification required to obtain additional funds for engineering 
changes add to the probability of this occurring. The program 
manager’s inability to forecast requirements is further discussed 
in the next section. 

Unrealistic Budget Estimates 

The high risk technology of space weapon systems makes it 
probable that design changes will occur during the production 
phase. The nature, magnitude, and costs associated with these 
changes are difficult to predict (6:4). The budget estimates on 
space weapon systems "are particularly susceptible to 
technological breakthroughs or improvements”, since they are 
Incorporated any time prior to launch (6:3). 

There are no spare parts or back-up systems provided for 
under full funded budget estimates. This presents a unique 
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problem -for apact ralatad prograa nanagara. For axaiapla, a 
M alfunction of a part or total systam fallura could occur. In 
spaca ayatana, "any Malfunction of parta forcaa tha program 
Managar to uaa parta lntandad for follow-on ayataMa* (6:4). Whan 
tha loaa of tha total ayataM occurs, tha program Managar Must 
accalarata tha production achadula to achiava dallvary 
of tha naxt approvad ayatao, if nacaaaary to aaat Mission 
raquiraManta (6:4). Whathar tha prograa Managar uaas parts 
lntandad for futura production units or accalarataa tha 
production achadula, additional funda ara usually raquirad which 
wara not plannad or budgatad for. 

Thara ara othar factors that contributa to unraaliatic 
budgat aatlMataa that ara not uni qua to spaca waapon ayataM 
procuraMant. Prograa aanagara of production programs ara 
raquirad to budgat wall in advanca of actual naad. Tha graat 
difficulty of pradlctlng tha rata of Inflation, changaa in 
raquiraManta, tachnologlcal changaa, and tha rising coats of 
labor and Matarlala, contributa to unraaliatic budgat aatlMataa. 
Thaaa bam a factors hava cauaad contractors to rafuaa quoting firM 
pricaa in long tarn procuraManta (6:4). 

ProblaM Summary 

A nuMbar of raaaona why program managars baliava that a 
changa in tha acquisition procaas for apaca waapon ayataM 
procuraMant ia nacaaaary hava baan ldantlfiad. Thay wara: tha 
full funding policy, production rataa, tha lack of davalopMant 
varaua production dlffarancaa, tha nuMbar of appropriat Iona 
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currently bving used, p*rforMnc« incentives, high risk 
technology, and unreallatic budgat estimates. Solutions to thaaa 
problems hava alao baan propoaad. Tha following propoaala ara 
includad among thaaa. 

Pravloua Approachaa 

Several papara hava baan written concerning tha need for a 
new apace appropriation to addraaa tha problaaa encountered in 
tha currant acquisition procaaa for apace ayataaa. Tha concept 
of a Congraaaional appropriat ion apeclflcally net aside for apace 
and apace related ayataaa la not new. It has baan discussed at 
various levels of-govarnaant, including tha Assistant Secretary 
of tha Air Force for Financial Managaaant <22:1). Thara hava 
baan several atudlaa conducted regarding tha coapoaition of a new 
apace appropriation. 

All of tha past atudlaa hava had tha coaaon thread 
of lncraaantal funding which can be defined aa tha "citation of 
funda on a contract in an aaount nacaaaary to continue effort for 
one fiscal year" (7:340). In tha past, incremental funding has 
baan raatrictad to tha RDTIdE appropriation. Thia la in contrast 
to procurement appropriations, which ara currently fully funded, 
and tha operation and maintenance appropriation, which is 
annually funded. Several different versions of incremental 
funding are summarized below. 

Study 1. In 1977, a SAM80 (8pace and Missile System 
Organization, now called Headquarters Space Division) study of 
the funding policy for satellite procurement appropriatlons was 
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conducted. In order to alleviate the problems previously 
identified in the current acquisition process, it recomended 
that the existing Missile procurement appropriation be changed 
from fully funded to increaentally funded (&:&). The study also 
helped to identify the laportant factors that were causing the 
need for a change. Most of these factors were previously 
discussed and summarized. The factors not previously identified 
mere: the lack of Inventory and funds for quick reaction in case 

of failure and that Incremental funding "would essentially 
eliminate the need to have large sums of funds obligated in 
advance of contract needs" (6:9). These factors were identified! 
however, no further discussion was provided. 

Although this study did not describe how this would help 
eliminate the problems in the current acquisition process, it did 
identify several reasons against the use of incremental funding 
in satellite procurement. First, the number of contract 
modifications would increase in order to periodically obligate 
additional funds. Second, an incrementally funded appropriation 
would have to undergo Congressional budget scrutiny each year. 
This could result in funding reductions and program re¬ 
directions. Finally, it may be viewed as a reduction in 
Congress’ and the public’s ability to see the total cost of a 
weapon system (6:9). 

Study 2. Colonel Zersen, Identified earlier as an expert in 
this area, suggested that the new appropriation should combine 
four of the seven appropriations currently used by space systems. 
The types of appropr1st ions that are currently used by space 
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systaas ara: Rnaarch and Davalopaant (3600) I Mlssila 


Procurra*nt <3020)1 Othar Procuraaant (3080)| Incramantal Mlaaila 
Procuraaant of 8AF/S8, spacial projacta (3020) | Incraaantal Othar 
Procuraaant o-f 8AP/88 (3080)1 Oparationa and Maintananca (3400) | 
and Military Conatructlon (3300) (22:2). Thin study’s 

racoaaandation includad all of thaaa axcapt for tha Raaaarch and 
Davalopaant (3600), non-apaca Military Conatructlon (3300), and 
non-apaca launch ralatad afforta of Oparationa and Maintananca 
(3400) and incorporatad tha raaalning appropriations into tha nan 
apaca appropriation undar a nan nuabar in ordar to avoid 
confusion (22:13). In addition, tha nan appropriation would ba 
incraaantally fundad and aval labia for obi Ration for thraa yaars 
(22:14). 

Colonal Zarsan suggastad that a naw appropr1 at ion daslgnad 
in this way would allalnata tha raasons why program aanagars 
ballava that a changa In tha currant acquisition procass is 
nacassary. Thaaa raasons wars d1scussad prior to this sactlon on 
pravlous approachas. Ha also suggastad that such an appropriation 
would provlda othar advantagas. First, it would "anhanca tha 
visibility Congrass has ovar tha dollars thay glva us* by 
providing a slngla approprtat ion aanagar. 8acond, it would 
"raduca tha possibility of diffusing spaca dacisions* and finally 
it would group siailiar functions togathar undar tha saaa 
appropriation (22:13). 

This study also dlscussad two raasons for not using a naw 
spaca approprlation. Thasa wara flaxiblllty and ovarsight 
(22:10). Although a naw spaca appropriat ion would provlda 








progru Mtnagari with additional flaxlbllity in budgating and 

contracting, it would "raduca tha -flaxlbllity of DOD to ba abla 

to utiliza or Mova fundad dollars froa ona araa to anothar" 

(22:11). In tha araa o-f ovarsight, Colonal Zarian statad: 

Thara currantly ara Many diffarant Congrasslonal 
cooMittaas that hava ovarsight of tha dollars allocatad 
for spaca systaas. Each ona has its own araa of 
axpartlsa. By changing to a spaca appropr1 at ion you 
would axpact that tha nusbars of thasa diffarant 
coMMittaas could ba raducad--slMplify tha procass. 

Howavar, this could obviously ba vlawad as a raductlon 
in tha ovarsight that Congrass currantly has ovar tha 
spaca systam. (22:11) 

Colonal Zarsan has baan a prosinant authority In this araa 
for savaral yaars and In a briafing to tha Air Fore* Accounting 
and Financa Cantar in Danvar, ha addad that a naw spaca 
appropriatlon composad in this Mannar would *straanllna our 
prograa Managaaant, provlda Mora flaxlbllity within tha budgat 
araa, facllltata Multlyaar contracting, and it should raduca 
contracting costs and proaota afficiancy" (21:12). In addition, 
ha ballavad that: 

... a slngla spaca appropriatlon will raduca tha 
financial raportlng workload, raduca contractual 
coMplaxltlas, raduca tha nuabar of hlghar haadquartars 
raquirad raports, and finally, and Mayba Most 
iaportant. May anabla budgat astiMatas to ba Mora 

accurata. aora accurata budgat astlMatas raducas 

tha aaount of tlaa aanagaaant raquiras to ganarata and 
valldata raquirad dollars. (21:13) 

This study also ldantifiad boms obstaclas that would hava t 
ba ovarcoaa if this approach wara to ba takan. First, tha 
astablishaant of a naw spaca appropriatlon would raquira 
Congrasslonal support and approval and sacond, tha naw 


appropriation would liMlt tha Air Forca’s flaxlbllity in 








rapro^ramlng actions by reducing ths sisal Is procursmsnt bass 
(21:13). 

Study 3. Anothsr prosinsnt authority in this arsa is Mr 
Frank G. Atwatsr. His study rssultsd in ths sass conclusions and 
rscosssndsd ths sass nsw appropriation charactsrlsties as Study 
21 hoNsvsr, it furthsr idsnti4isd arsas whsrs an incrsmsntally 
fundsd spacs appropr i at ion would hslp. By cosblning ths various 
appropriatlons currsntly uasd to procurs spacs systsms, ths study 
indicatsd that a nsw spacs appropriation would lmprovs ths 
sf ficlsncy of ths progras sanagsr, ths procursssnt offlcs, ths 
paying station, and ths contractor. Spsclflcs msntionsd in ths 
study includs ths following: 

Ths program managsr' s sfficlsncy would bs improvsd by 
sliminating ths multlpls approval chains rsqulrsd by ths 
diffsrsnt appropriatlons. Ths nsw approprlation would rsducs ths 
planning, programing, sxscutlon, and tracking rsqulrsmsnts by 
rsducing ths numbsr of budgst submissions and simplifying 
financial analysis and obi 1gation/sxpsnditurs forscasting (2:13). 

Whsn lmplsmsnting ths nsw spacs appropriatlon, ths 
procursmsnt offics's sfficlsncy would bs improvsd by rsducing ths 
"contractual complsxlty and contract psrformancs rsporting 
documsntation", dsersasing ths slzs and numbsr of contracts, and 
simplifying ths contract proposal (2:13). 

Ths paying station's sfficlsncy would bs improvsd by having 
to input Isas data into ths paymsnt systsm, having to rsport Isss 
data bstwssn ths disbursing and funding stations, and by rsducing 
ths chancs of srrors common whsn citing ssvsrval diffsrsnt fund 
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citations <2:17>. 

Tha contractor’s •fflcimcy would improva siailarly with tha 
govarnsant procuraaant o-f-fleas*. Tha nat bani-fit would ba a 
raduction in ovarhaad costs through tha raduction o-f paperwork 
(2:17). 

Study 4. This study agraad with a naw spaca appropriation 

and its coappaltion I howavar, in addition to baing 1ncraaantally 

fundad, tha -funds would ba aval labia for obligation for up to 

fiva yaars. Tha additional advantagas statad in this study ara: 

This would allow sora aconomlcal buy quantitias whila 
at tha sama tima compensating for tha complaxltias of 
tha tachnology and tha langth of tha production cyclas. 

Also, a thraa (or fiva) yaar appropriation will allow 
for a constantly changing launch schadula ... (17:8) 

Study 9. A mora racant Air Staff study davalapad savaral 

altarnativas for a spaca appropriation and providad a 

racoMMndation to SAF/FM. Tha charactaristlcs and raquiramnts 

of this appropriation would ba qulta dlffarant from thraa 

pravlously discussed. Tha naw spaca appropriation would includa 

tha spaca ralatad "RDTfcE procuramant of satallitas, othar spaca 

vahiclas, boostars, paculiar launch aqulpmant, spares, launch 

activity, ground tarmlnals, cryptographic aqulpmant, and Spaca 

Launch 8arvlcas portion of OfcM" <8:l>. Tha appropriation would 

again ba lncramantally fundad, but ba aval labia for obligation 

for two yaars with tha axcaptlon of cartaln oparational chargas 

that would ba fundad annually (8:2). 

Tha study idantiflad four altarnativas. Thay were! 

Option 1 - Comblna all spaca ralatad RDTfcE 
(including Enginaaring Davalopmant 6.4), Procuramant 
and OfcM into tha naw appropriat ion. 
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Option 2 - Same as 1 except Include only Space 
Launch Services (SLS) portion of OfcM. 

Option 3 - Combine all space related Procurement 
and OfcM. 

Option 4 - Same as 3 except include only SLS 
portion of OfcM. (8:2) 

These options Here designed to alleviate the problems 
identified earlier. The study also identified other options 
provided by various Air Staff offices that would solve some of 
the problems to a varying degree. First, the Space Launch 
Services (SLS) portion of the Operations and Maintenance 
appropriation could be moved to the missile (3020) procurement 
appropriation. Another was to pursue incremental funding for 
major space program procurements only. And finally, the space 
acquisition process could be changed to be more streamlined by 
reducing program reviews, combining DSARC milestones, and 
delegating DfcF authority (B:A). 

There are significant advantages of implementing a new spac 
appropriatlon using the options suggested in this study. A new 
space appropriation would allow flexibility in the funding of 
space launches by removing the large yearly variations in the Ol 
appropriation. These yearly variations are primarily caused by 
launch delays or launch-on-demand programs. All the options 
would reduce the accounting complexity of funding integrity 
brought about by the close relationship between "Research fc 
Development" and "Production" costs. At the same time, these 
options would reduce the number of different appropriat ions for 
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Congress a consolidated program scop* of tha space activities and 
contributa to space prograa accomplishment by allowing better 
coordination of planning and more efficient management of 
programs. The study further stated that it would help streamline 
management by providing a single appropriation manager vice three 
for each program. The advantages were not limited to the 
Department of Defense. A final major advantage would be that it 
would simplify contractor accounting and cost reporting (8:2-3). 

The study also identified several disadvantages. First, the 
contemplated Incremental funding commitments would probably 
reduce the programming flexibility during the Planning, 
Programming, and Budgeting System (PPBS) cycle. Second, 
Incremental funding would reduce Congressional options to 
terminate procurements since full funding would be eliminated. 
Next, an additional appropriation would add to budget and 
accounting paperwork that would be required in order to 
administer it. Additionally, the establishment of a new 
appropriatlon could encourage other major program components 
which might claim uniqueness similar to space systems to ask for 
similar treatment. Finally, it would reduce the below threshold 
reprogramming flexibility (reprogramming within appropriations) 
and in turn Increase the use of Secretary of Defense transfer 
authority contained in the general provisions of annual 
appropriations acts (reprogramming between appropriations) (8:3). 
This Air Staff study also identified the complexities of 
implementing any of the four basic options. First, a new 
appropriation would present a selling challenge to reviewers and 
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Congress, •specially In light of recant Oepertnent of D< 


initiatives to reduce government paperwork. Secondly, it would 
require Congressional Subcommittee agreement. These committees 
currently have responsibility for Research, Development, Test, 
and Evaluation (RDTIcE) , Procurement, and Operations and 
Maintenance, appropriations separately. Next, the approval cycle 
would include Department of Defense and the Office of Management 
and Budget approval along with Congressional approval and 
enactment into law. Finally, any action would require a 
recategor1zation of DOD space and space related programs (8:3-4). 

The recommendation selected by the study was option 1, 
stating that it would solve the most significant problems 
previously identified. Option 2 was not selected due to its 
failure to solve the "disconnect between different appropriation 
periods of availability and single contracts" (8:4). Option 3 
was not selected because it failed to distinguish the grey area 
between development and production units. Option 4 was rejected 
since It solved neither of the problems of options 2 and 3 (8:4). 

Summary 

Due to the increasing role of the military uses of space, 
space weapon system program managers believe that a change in the 
current acquisition process is necessary. Specifically, problems 
exist in the production phase with the appropriations currently 
being used. The probleirs encountered by space system program 
managers are: the full funding policy, current production rates, 
the lack of development versus production differences, the number 
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of appropriations currently being used, orbital performance 
incentives, high risk technology, and unrealistic budget 

estimates. 

Solutions to these problems were presented in several 
studies that made recommendations to change the current 
acquisition process. These changes have been centered on 
establishing a new space appropriation and obtaining incremental 
funding authority. None of these previous recommendations have 
been accepted and probably will not be in the foreseeable future 
(O) . 

The extension of a procurement appropriation to longer than 
three years has been done. The Navy has a procurement 
approprlation, called ‘Shipbuilding and Conversion, Navy" that is 
available for obligation up to five years (11:136). This 
appropriation is subject to the same Congressional legislation as 
are the Air Force’s procurement appropriations. This leads to 
the current recommendation at hand of extending the current 
missile procurement appropriation to have a longer than three 
year obllgational availability, in order to possibly alleviate 
the problems unique to space system program managers. 
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questions. These research questions, are stated in Chapter One, 
Introduction, need to be answered in order to identify the 
variables in the procurement process that may determine if there 
is a significant difference between space and non-space weapon 
system procurement that would Impede the efficient acquisition o 
space weapon systems. 

This chapter is divided into five parts: justification of 
approach, interview questions, analysis of data, scope, and 
1 imitations. 

Justification of Approach 

The researcher realized from previous experience that a 
problem for program managers could exist in the production phase 
of space weapon systems. Specifically, the three year 
obiigational time availability of the procurement appropriations 
may not be conducive to the timely and efficient acquisition of 
space systems. A literature review was first conducted to verlf; 
that a problem did exist in the acquisition of space weapon 
systems. Through the literature review, the researcher noted 
that a problem did exist in the production phase of space weapon 
system procurement and that several suggestions to solve the 
problem were examined) however, to date, none of these 
suggestions have been incorporated into the existing procedures. 
The review also identified some operational variables that were 









ballavad to ba inhibiting tha officiant acquisition of spaca 
aystama in tha production phaaa. Thaaa auggaatlona and 
oparational problami wara aora fully davalopad in Chaptar 2, 
Litaratura Ravlaw. 

Four approachaa wara conaidarad for data collaction. Tha 
flrat two conaidarad tha usa of a quaationaira. Thara ara 
basically two typas of quaationairaa, cloaad quaation and opan 
quaation. Both of thaaa and a coabination of tha two wara 
conaidarad. Tha cloaad quaation would raquira raapondanta to 
chooaa ona of aavaral altarnativaa, rating than using a Likart 
acala. For axampla, tha Likart acala may hava a ranga from 
atrongly agraa to strongly diaagraa. Slnca tha litaratura 
raviaw, aa axpactad, did not ldantify all tha factora affacting 
tha currant acquialtion procaaa, this approach waa rajactad. 
Additionally, tha cloaad quaation quaationaira waa rajactad alnca 
appropriata quaation* could not ba davalopad dua to tha 
difficulty aaaoclatad with daflning aach factor. Tha opan 
quaation mathod would raquira tha raapondanta to wrlta-ln thair 
own raaponaaa. Thia typa of quaationaira was rajactad bacauaa of 
tha tina constraints facad by moat program managara and tha 
probability that not all tha information nacaaaary to taat tha 
rasaarch hypothaaia would ba racalvad. Tha third mathod, a 
combination of both cloaad and opan quaationa, was rajactad for 
tha sama raaaona juat mantlonad. Anothar raaaon for raj acting 
thaaa mathoda waa dua to thair inharant lack of flaxiblllty. In 
aach of thaaa mathoda, tha raapondanta would anawar tha quaation 
only, without tha raaaarchar having tha opportunity to furthar 
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question araas a f posslbla intarast. Tharafora, tha approach 
choMn as tha moat accaptabla mathod of data collaction was tha 
structurad lntarvlaw. 

This approach was salactad -for savaral raasons. It 
alimlnatad tha problams ldantifiad with tha othar thraa 
approachas and tha structurad quastlons assurad that aach 
quastlon was askad In tha sama way. This compansatad -for tha 
rasaarcn.r's lack of axparlanca as an lntarvlawar. 

lntarvlaw Suastions 

In ordar to lnsura currancy concarnlng tha factors Impadlng 
tha afflclant acquisition of spaca waapon aystarns, parsonal 
intarviaws wara conductad. As pravlously statad, a structurad 
approach was usad. Bafora tha Intarviaws, a list of quastlons 
was praparad basad on tha Information galnad from tha lltaratura 
ravlaw and tha axparlanca of tha rasaarchar. Tha quastlons wara 
praparad for tha purposa of varifylng that this information was 
still currant and lnclusiva. Thay wara dasignad to ldantify tha 
factors that wara inhibiting tha afficiant acquisition of spaca 
waapon systams. Tha structurad approach allowad tha individuals 
contactad to fraaly txprass thair opinions and at tha sama tima, 
providad tha rasaarchar with data nacassary for statistical 
analysis. Tha quastlons usad in tha Intarviaws can ba found in 
Appandix A. 

Thasa quastlons providad an insight Into aach program and 
tha problams thay wara axparlane 1ng. Tha program managars wara 
also askad to rata aach factor in import.....^, using a Likart 
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seal*, and to giva an ovarall ranking. For tha individual 


factors, tha quaation mbs! 

Conaidaring tha thraa yaar procuranant appropriation 
llmitatlona, how doaa this -factor rata in limiting your ability 
to affactivaly nanaga your program -for coat, achadula, 
parforsanca, or logiatic raqulramanta? 

1 - Extramaly Important 

2 - Vary Important 

3 - Important 

4 - Nautral 

3 - Unimportant 

6 - Vary Unimportant 

7 - Extramaly Unimportant 

For tha ovaral1 ranking, tha quaation waa: 

Again, conaidaring tha thraa yaar procuramant appropriation 
1 imltatIona, prioritiza aach -factor by how it llmita your ability 
to af-factlvaly managa your program for coat, achadula, 
parformanca, or logiatic raquirananta. 

Tha anawara to thaaa quaationa wara uaad to taat tha 
raaaarch hypothaala. A qualitatlva analyaia and factor analyaia 
wara uaad and will ba dlacuasad naxt. 

Analyaia of Data 

Two data analyaia tachnlquaa wara uaad to fully anawar tha 
raaaarch quaationa. Tha flrat mathod of data analyaia uaad waa a 
qualitatlva data analyaia. It waa fait that without thia form of 
data analyaia, aoma information may hava baan loat. Naxt, in 
ordar to datarmina tha undarlying factors, factor analyaia waa 
uaad. Tha quaation concarnlng aach factor’a lmportanca waa uaad 


aa tha atatiatical data baaa. 


All of tha atatiatical analyaia 





presented here h» run on the Harris 900 computer >y«tra using 
the Statistical Packag* for tha Social Sciancas (SPSS). Each of 
thasa tachniquas ara furthar developed in tha following 
paragraphs. 

Qualltativa Analysis. In tha procass of a structurad 
interview, additional data may ba prasantad that may ba of soma 
lmportanca. A qualltativa analysis was conductad for aach 
individual variabla in ordar to datarmina if a high parcantaga of 
program managars fait strongly on any particular raason for tha 
variablas lmportanca or any othar comments that may Impact this 
research. 

Factor Analysis. Factor analysis is a general scientific 
method for analyzing data with no restriction on tha content of 
the data (13:13). In general terms, to factor analyze a variabla 
is "to find a way in which tha analyzed variabla can ba expressed 
as a linear combination of othar variablas" (14:211). Factor 
analysis has many applications which include: patterns of 
interrelationship, data reduction, structure, classification, 
scaling, hypothesis tasting, data transformation, exploratory 
uses, and mapping (13:29-32). Tha technique used for this 
research was data reduction. 

Factor analysis helps tha researcher describe tha variation 
in a mass of data. Tha data reduction technique factors this 
data into its basic dimensions. Thasa dimensions "ara a concise 
embodiment of tha data variation in tha original matrix and thus 
can ba used in place" of tha original variables (15:29). In 
order to ba able to reduce tha mass amount of data, there must ba 









variation In tha data. 


Although it is possibla to factor analyze any matrix, not 
all matrices will yield useful factors (IS:13). There must be 
meaningful variability in the data for factor analysis to have 
any value. For example, if the data has no variation, then only 
one factor Mill be derived. If the data has only random 
variation, then factor analysis will 'delineate only patterns of 
chance covariation* (15:13). 

Factor analysis is becoming more widely accepted, especially 
as a data reduction techniquel however, it is not without 
criticism. Two of these criticisms need to be identified for 
this research. They are level of measurement and that factor 
analysis is arbitrary (13:17-18). 

There are four traditional level of measurement 
classifications: nominal, ordinal, interval, and ratio. Each of 

these are distinguished by their ordering and distance 
properties. In this statistical analysis, the researcher noted 
that the data to be used was, in its strictest form, an ordinal- 
level measurement. In ord1nal- 1eve 1 measurement, it is possible 
to rank order the different categories! however, the distance 
between these categories is not known, even when numeric values 
are used for category names. In the use of Likert scales, the 
ordering is known, but the distance between each category may not 
be in terms of fixed and equal units. The statistical analysis 
used here requires a minimum level of measurement of interval. 

The 1nterval-level of measurement is the next highest level of 
measurement that includes the properties of ordinal-level 
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nuurmnt and has tha additional propartiaa of fixed and aqual 
units between catagoriai. An assumption is mada that statistics 
originally dasignad -for 1 ntarval - lava 1 variables may ba usad with 
ordinal-laval maasuramant. This is supportad by several social 
sclantists who argua that this is valid (13:276). 

Tha sacond criticism was that (actor analysis is arbitrary, 
maanlng that different rtsaarchars can obtain different rasults 
using tha sama data and tachnlqua. Howavar, slnca tha factor 
modal usad in this rasaarch (componant -factor analysis) is 
mathamat leal ly uniqua, it is not posslbla to arrive at different 
rasults -for tha principal componant matrix (prasantad in Appendix 
B). Tha arbitrariness stems "from tha problems associated with 
rotating factors once a factor analysis has bean completed* 
(19:18). Rotating adjusts tha factor results *to a bast fit with 
tha separata patterns of 1ntarra1 at 1onships* (19:18). Tha 

adjustment tachnlqua chosen involves a subjective determination 
by tha researcherl however, ’mathematical solutions of tha 
rotation problem and tha availability of high-speed computers 
have largely dona away with this possible source of 
arbitrariness” (19:18). 

In order to accomplish tha data reduction technique of 
factor analysis, a subprogram entitled "factor* of SPSS was usad. 
This subprogram provides for savaral different methods of 
factoring. Principal factor! g without iteration was used (PA1 
in SPSS subprogram factor). This was chosen with tha 
recommendation of faculty experts in statistical analysis of 
Likert scales and because tha SPSS handbook states that it is the 







«ost widaly sccsptsd msthod. 

Factor analysis must bs takan on# stsp furthar by rotating 
ths factors idsntifisd. This is dssirabls sines tha unrotatsd 
factors "may or may not giva us a msaningful pattsrning of 
variablss" <13:462). Ths msthod chossn for rotating ths factors 
is cal lad varimax. Ths rsasons for this choics ars ths sams as 
for ths msthod of factoring. 

Aftsr rotating ths factors, thsy can bs idsntifisd by 
dstsrmining which variablss contributsd to sach of ths factors 
using a factor loading of .40 or highsr. In ordsr to complsts 
ths factor analysis, ths rsssarch nssdsd to indlcats whsthsr or 
not thsrs wars significant diffsrsness bstwssn sach of ths 
idsntifisd factors. 

A t-tsst was conductsd to dstsrmlns if significant 
diffsrsness sxlstsd bstwssn sach clustsrlng or group providsd by 
ths factor analysis. Ths rssults of ths factor analysis snablsd 
ths rsssarchsr to idsntify ths original variablss rslatsd to sach 
of ths nsw factors. By using thasa variablss, a naan was 
sstabllshsd for sach undsrlying factor. Ths t-tsst was conductsd 
and sines this rsssarch was concsrnsd only whsthsr or not a 
significant diffsrsnes sxlsts, a two-tailsd tsst was ussd with a 
signlficancs lsvsl of .09. 

8c ops 

Although ths focus of this rsssarch was on all spacs 
systsms, only Hsadquartsrs Spacs Division, Los Angslss Air Fores 


Stat ioi 


Los Angslss, CA was sslsctsd as ths sourcs of data. Ths 









‘•••archer realizes that space system acquisition occurs in othei 


geographical areas! however, Headquarters Space Division 
constitutes a slgnificantly large portion oi the total number of 
space related program managers that any results obtained there 
can be generalized to all space systems. This is true because 
Headquarters Space Division contained twenty of the thirty eight 
program element codes listed as space-related programs (8). The 
researcher attempted to interview as many different programs as 
possible with a goal of twenty personal interviews. 

After data collection was complete, nineteen personal 
interviews were conducted with space-related program managers. 
This covered fourteen of the twenty Headquarters Space Division 
space-related program element codes. The interviews also covered 
eight different weapon systems. 

Although no specific guidelines were used for selection, the 
following is how program experts were selected. Prospective 
program offices were contacted by telephone and were asked to 
participate in this thesis research! however, no classified 
programs were contacted in order to ensure that this research 
remain unclassified. The researcher requested either the Program 
Director, Deputy Program Director, Chief of Space Segment, or 
Chief of Cost Segment be interviewed from their program. The 
researcher attempted to interview at least one knowledgeable 
person from the space segment and the cost segment of each 
program interviewed. By doing so, it was felt that this would 
enable each program to answer all the interview questions with 
•up-to-date" knowledge. 













Limitations 

This mathod of selecting programs loads to ths -first 
limitation o-f this research. By using this mathod, no trua 
randomization of raspondants was astablishad. However, sinca 
interviews Mara conductad ovar a larga portion of tha population 
using an unblasad mathod, tha statistical analysis should remain 
valid. 

Anothar limitation concerns tha mathod used to gathar tha 
research data. As discussed aarliar, tha use of a quastionaira 
was rajactad bacausa of its inharant lack of flexibility in 
coilacting non-stat1stical data. Tharafora, tha interview mathod 
was salactad bacausa of its distinct advantaga of baing flaxibla. 
However, ona distinct disadvantage of interviews lias in tha 
divarsity of rasponsa. Thus, soma of tha rasponsas cannot ba 
grouped into claar-cut catagorias from which general observations 
can ba derivedl however, by using a qualitative analysis, this 
concern should ba minimized. 
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IV. Discussion and Flndingi 


Ths purposs of this chsptsr Is to prsssnt ths findings of 
this study using ths Methodology described in Chapter XIX. This 
chapter is divided into the following parts: respondent 
analysis, qualitative analysis, and factor analysis. 

Respondent Analysis 

In order to ensure that the inforMation provided by the 
respondents could be assuwed accurate and correct based on their 
broad experience, the first few questions of each interview were 
used to determine the knowledge base of each respondent. The 
nineteen subjects interviewed were involved with all four areas 
of the space related acquisition processl namely, the ground 
system, the space system, the upper stage, and the booster. 

Since some of the initial questions also dealt with the funding 
aspects of space system acquisition, program control personnel 
were also included in the sample (six of the nineteen 
interviewed). Although experience in any acquisition area helps 
program managers do their job more effectively, it was important 
to determine the experience level of each subject as a program 
manager in general and in space related acquisitions in 
particular. The nineteen subjects collectively had 276 years of 
experience as program managers and 211 years of experience as 
space related program managers, an average of 14.9 and 11.1 
years, respectively. Wi-h this level of area coverage and 
experience, the responses represent the knowledgeable opinions of 
some the Air Force's most experienced program managers. 




Quail tat lv An»lyl« 


Although tha statistical analysis of ths original variables 
is most iaportant in identifying ths underlying factors, sows 
information gathered through the interview process would be lost 
without qualitative analysis of the data. The qualitative 
analysis will discuss comments on the original variable 
categories used to collect data. These variables are defined in 
Appendix C. 

Table 1 


Variable Ranking 

Variable Mean Rank 


Most limiting 

i 


! 

Least limiting 


Complexity 
Rellability 
Length 

Design changes 
Inability to predict 
launch date 
Concurrency 
Launch delays 
Product improvements 
Other system reliance 
Storage 

Malntainabl1lty 
Performance incentives 


3.31 

3.30 

3.74 

4.26 

3.20 

3.42 

6.17 

6.47 

0.04 

9.72 

9.04 

10.39 


Prior to discussing the individual variable analysis, it is 
appropriate to provide the rank orders developed from the final 
question in each Interview. Again, the question was: 

Considering the three year procurement appropriation limitations, 
prioritize each factor by how it limits your ability to 
effectively manage your program for cost, schedule, performance, 
and logistic requlrements. The mean rank for each variable was 


calculated and used to provide an overall ranking of the 






var 1 atb 1 


This ranking !• presented In Table I, Variable 


Ranking. Following the table, each variable la discussed in the 
same rank order. 

Complexity. Aa discussed in Chapter 2, Literature Review, 
space related program managers procure their products in small 
quantities. Of all the piece parts used, most space systems use 
less than twenty percent of off-the-shelf items. The only 
respondent that identified using a higher percentage of off-the- 
shelf items was the program manager tor ground systems which usei 
approximately ninety percent. Since these space related 
acquisitions are such small quantities, each unit is different 
and incorporates the latest technology. One reason tor the high 
degree of complexity, mentioned several times during the 
interviews, was the requirement for highly redundant systems. 

The next major concern was that of the highly complex software 
requlrements. The software is continuously tested and updated, 
which may cause additional changes to be made. Program managers 
believe that if their systems were not as complex and redundant, 
they would not be able to perform their missions and still 
maintain a high degree of success. This leads to the next most 
limiting factor, reliability. 

Reliability . Space system program managers measure 
reliability using several different methods. The goal of each 
program manager is to achieve 100% system reliability. These 
methods include: measurement from the piece part on up, mean 
time between failure (usually for the black boxes), design life, 


on, and system availability 












commonly used was that of syst< 


.liability with all of tha 


program managara intarviawad achiaving naarly 100%. Tha uaar 
danands this level o-f ral lability -tor aach different mission. 

This is achiavad by incraasad usa of radundant systams a usa of 
software that can corract soma problams with pradatarmi<i*o work 
arounds. 

Langth. Tha complexity and rallability raquiramants of 
spaca weapon systams hava contributed to tha incraasa in tha 
langth of systam build tlmas. Tha average build tlma was 39.9 
months par unit. This doas not lncluda a ona yaar long laad 
procuramant. Tha avaraga build tima takes longer than tha 36 
months procurement appropr1ation tlma limit for new obligations. 
Tha shortest tlma reported was 24 months and tha longest, 60 
months. All tha program managers indicated that tha stated build 
times ware for tha ideal case, which seldom occurred. 

Tha above build times ware for ona unit. Another problem 
arises whan tha quantity bought in a particular yaar is greater 
than ona. With the limited special equipment and facilities 
required, tha second and subsequent units are delayed by soma 
amount depending on tha resources of tha contractor. This could 
extend tha build tima of these units to wall beyond tha three 
yaar obligatlonal tlma availability of tha missile procuramant 
appropr1 at ion. 

Design Changes. Although space acquisitions hava a long 
build time, tha number of design changes has bean small. Evan 
tha design changes that hava occurred hava typically bean a 
result of a previous launch failure. If a launch failure did not 





occur, program managtra stated that only changes that would 
improve reliability or reduce a mission deficiency are made. 

User needs, concurrency, and the increased use of the space 
shuttle were the primary causes of design changesl however, since 
space systems are usually procured in small quantities, these 
changes were incorporated on subsequent buys. Of the changes 
that required an immediate change, only four were reported to 
have been after the initial procurement appropriation 
availability. Three of these requests were funded with either 
expired or lapsed funds, while one of these requests was 
redirected to use current funds within the program office. 

Launch Prediction. When trying to maintain a schedule, most 
programs attempted to predict their launch within three months. 
Any changes to this was due to the priority of the program. 

Higher priority programs are able to a bump a other programs off 
their launch schedule. A program manager of one low priority 
program stated that he would be happy if he could predict the 
launch date within a one year window. 

Although launch date prediction is an area of high 
uncertainty, each of the program managers first determined their 
build and launch schedule with the help of a standardized 
program. In order to Improve launch date predictions, the 
Aerospace Corporation has developed a failure prediction process 
for all the satellite programs. This program, called the General 
Availability Process (GAP), attempts to incorporate any increases 
in mean mission duration since the older satellites are lasting 


much longer than their design lives. 


With the system performing 










well and no user complaints, thsra would ba no reason to launch, 
thus reducing the requirement o-f launching a new satellite. 

Concurrency. All of the program managers interviewed 
managed or plan to manage under concurrency. The program 
managers felt that they must accept the risks because *we 
couldn’t afford the gaps”. Applying concurrency resulted in more 
design changes especially in softwarel however, all the program 
managers felt it was necessary to meet program requirements. Any 
design changes that did occur were not allowed to delay the 
overall schedule. 

Launch Delays. The average number of delays per unit was 
2.3 with the reasons varying greatly. Most delays were caused by 
a higher priority program ‘‘bumping* another program off the 
launching pad or a change in requ1rements. The length of delay 
ranged from a few days to two years depending on the 
circumstances of the program. This can be lengthened by the need 
for retest after a certain time period. This time period is 
subjectively determined and usually computed by the individual 
program offices based on their requirements. The three year 
procurement appropriation obligatianal availability is usually 
not a problem for launch delays since they are considered out-of¬ 
scope and new funding would be required. Any design changes 
occurring during these delays would also be considered out-of- 
scope. 

Product Improvements . Unless the risk was acceptable, no 
changes were made during assembly on the production floor. All 
of the program managers believed that pre-planned product 












Improvements Is the preferred approach. Even these were 
incorporated only when there would be no schedule delayl however, 
the changes usually occurred on the next quantity buy where there 
would be no funding impacts. 

Other System Reliance. Program managers of space related 
systems are highly dependent on other systems. These program 
managers furnish black boxes that were developed by another 
program office, as government Furnished Equipment (GFE), to the 
contractor, but state that this has not really been a problem. 

The real concern for satellite program managers is whether or not 
they will receive a booster and/or upper stage on time. 

Satellite program managers are 100% reliant on these other 
programs. The other program managers do not have this type of 
problem. 

Sto rage . In discussing how storage planning and budgeting 
occurred, the responses were at both extremes. Some programs, 
usually the launch on demand programs, had contract provisions 
for storage up to a year. Most of the programs had contract 
options, but funding was not a problem because any requirement to 
store is considered an out-of-scope change to the contract and 
current dollars would be required. 

Maintalnabi1ity. Space weapon system program managers put 
little emphasis on this low priority area. The program managers 
Interviewed presented no methods of measuring maintainability. 
Comments were restricted to making the system serviceable while 
on the ground, but nothing after launch. Program managers 
believe that with the high level of reliability (near 100% system 
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availability), thara is no need for aaintainanca. Whan asked how 
tha apaca ahuttla has affected thair Maintainability 
requirements, tha standard rasponsa was that thay would ba 
looking into this araa in tha naxt ganaration systems. 

Performance Incantivaa . Whan performance lncantivas wara 
first usad at Haadquartars Spaca Division, only positiva 
incantivas wara usad. Program nanagars statad that thay ara now 
moving to nagatlva lncantivas primarily bacausa thay raaliza tha 
magnituda of dollars that ramain committad on tha racords and 
unusad for parhaps flva yaars or longar. This also halpad to 
raduca thair unobllgatad and unexpended funds that Congrass is 
now using to ldantlfy posslbla futura cuts in funding. This was 
previously discussad in Chaptar II, Lltaratura Ravi aw, Full 
Funding Policy. 

Uhathar posltiva Dr nagatlva lncantivas ara usad, no funding 
problams arlsa, sinca this is ona araa that a contlngant 
liability can ba usad. Contlngant liabllitlas allow funding to 
ba sat asIda without faar of it baing withdrawn aftar tha Initial 
thraa yaar obllgatlonal availability. 

Othar. Toward tha and of aach lntarviaw, tha program 
managers wara given tha opportunity to voica any othar concerns 
in this araa. Ona point that was brought out was tha fact that 
tha government obligates too much money under tha full funding 
policy that will not ba spent until tha system is completed. Tha 
programs abide by tha full funding policy and than taka tha risk 
of futura budget cuts for thair lack of expand 1turas. 
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Factor Analysis 


Ths application used in this factor analysis was data 
reduction. For a further understanding of factor analysis, tha 
raadar should review Chapter III, Methodology. It should be 
noted here that not all of the analysis is presented herel 


intermediate matrices are included in Appendix B, Statistical 
Program for Factor Analysis. 


Table II 


VI 

VI 1.0 
V2 

V3 

V4 

VS 

V6 

V7 

V8 

V9 

VIO 

VII 
V12 


V2 

.74 

1.0 


Matrix of Correlation Coefficients 


V3 V4 
.28 .13 

.46 ,02 

1.0 .08 

1.0 


VS V6 
.38 .38 

.32 .32 

.43 -.08 
.12 .17 

1.0 .47 

1.0 


V7 V8 
.33 .63 

.18 .77 

.03 .20 

.39 .13 

.07 .33 

.07 .43 

1.0 .30 

1.0 


V9 VIO 
.21 .29 

.30 .33 

-.03 .63 

-.22 -.12 

.11 .39 

.34 .37 

-.14 -.02 
-.08 .44 

1.0 .20 
1.0 


Vll V12 
.08 .15 

.04 .30 

.13 -.29 
.30 -.02 
.14 -.19 
-.24 .17 

.30 .24 

.46 .13 

-.90 .33 

.06 -.05 


VI - Length 

V2 - Launch Prediction 
V3 - Launch Delays 
V4 - Complexity 
V3 - Reliability 
V6 - Maintainability 


V7 - Concurrency 
V8 - Design Changes 
V9 - Product Improvements 
VIO - Other System Reliance 
Vll - Storage 

V12 - Performance Incentives 
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Since factor analysis Is basically a tschnlqus for analyzing 


ths interrelationships among the various initial variables, the 
starting point is the matrix of intercorrelations among these 
variables. The matrix of correlations indicates the correlations 
of each variable with every other variable. This is the basic 
data used in factor analysis and for this researchl it is 
presented in Table XI. 

This matrix presents the correlation coefficients between 
each variablel however, since these relationships are difficult 
to interpret and only indicates the relationships between the 
variables, the method of principal factoring without iteration 
and varimax rotation, described in Chapter III, Methodology, is 
used to identify the underlying factors. 


Table Ill 
Rotated Matrix 

Factor 1 Factor 2 Factor 3 Factor 4 

Length .391 .762* .124 .184 

Launch Prediction .619* .637* .277 .004 

Launch Delays .808* .067 -.188 -.089 

Complexity -.339 .427* -.382 .301 

Reliability .634* .040 -.106 .369* 

Maintainability .099 .232 .310 .890* 

Concurrency -.183 .760* -.168 .018 

Design Changes .412* .721* -.113 .223 

Product Improvements .093 -.021 .927* .303 

Other System Reliance .828* .101 .059 .262 

Storage .099 .314 -.891* -.085 

Performance Inc. -.233 .437* .719* -.132 

* - indicates significant factor loading 


The varimax rotated factor matrix is presented in Table III. 


This matrix provides factor loadings that allow the underlying 






■factors to bo identified. In order to determine tho variables 
contributing to each o-f tho factors, a factor loading of .40 or 
hlghor was usod to dotoraino significant loadings. 

Froa this inforaation, tho original twelve variables havo 
boon reduced to four underlying factors. Tho next stop Has to 
interpret and label these factors and then dotoraino if a 
significant difference exists between thea. 

Five of the original variables were significantly loaded on 
factor 1. These original variables are all related to the 
prograa uncertainties: the inability to predict launch dates, 
launch delays, reliability constraints, design changes, and other 
systea rellancel therefore factor 1 was labeled the uncertainty 
factor. Six of the original variables were significantly loaded 
on factor 2, labeled the schedule factor. These variables were 
all schedule drivers: the length of systea build, launch 
prediction, complexity, concurrency, design changes, and 
performance Incentives. Factor 3, labeled performance factor, is 
significantly loaded with three variables: product Improvements, 
storage, and performance Incentives. In this case, storage is 
highly negative in its relationship with the factori however, in 
space systems, as discussed earlier, improvements are made "up to 
the last minute" to Improve performance. The fourth factor was 
labeled the logistical factor since it was significantly loaded 
with the two original variables, reliability and maintainability. 

Although these four new factors account for approximately 80 
percent of the variance, any significant differences between 
these factors need to be identified. As previously discussed, a 
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t-test war. conducted with a •Igni^icanc* level set at .05. With 
the ample size o-f 19 cam, a t value larger than 2.101, 
regardless o-f eign, to be slgnlfleantly different. The results 
of thle teat are preaented In Table IV. The only factor that aaa 
algnifleantly different waa the perforaance factor. Factor 3. It 
hob significantly different froa Factors 1 and 2, the uncertainty 
and schedule factors. 


Table IV 

t Values Between Factors 


Uncertainty 

Schedule 

Perforaance 

Logistic 

* 


Factor 1 
N/A 


Factor 2 Factor 3 


-.717 N/A 

-3.017* -2.323* N/A 

-.A89 -.333 .022 

represents a significant difference 


Factor A 


N/A 


Although a significant difference was found between the 
perforaance factor and the uncertainty and schedule factors, it 
should be noted that the smple size used here was only nineteen. 
This would require a large difference in aeans to becoae 
significantly different, especially at the .05 level. As further 
research is conducted, significant differences aay be found 
between the other factors. This llaltatlon also provides this 
research with greater confidence that the significant differences 


that 


-e found represent legitiaate differences. 








Ihul l Utlv* vs Factor Antlyli Rasul ts 

Whan comparing the -factor analysis groupings with the rankings 
provided by tha qualitativa analysis, tha significant -factor 
loadings for aach undarlylng factor tand to group togathar with 
only two exceptions. Factor 2 is significantly loadad with six 
of tha varlablesl howavar, tha parforaanca Incentive variabla 
doas not group togathar in tha qualitativa ranking. Tha othar 
axcaption, factor 4, is significantly loadad with only two of tha 
original variables, reliability and maintainability, which ara 
almost at opposita axtramas in this ranking. Possibla reasons 
for this ware presented under aach of the variable discussions 
provided earlier. 


32 







V. Conclusions and Rtcmntndations 


This chapter praaanta tha conclusions drawn 'from tha 
analyaia praaantad in Chapter IV, Dlacuaaion and Findings. In 
addition, thia chaptar will praaant idaaa to improva tha apaca 
ralatad program acquisition procaaa and idaaa -for furthar 
raaaarch. 


Concluaiona 

This raaaarch idantlflad twalva oparational variablaa that 
pravioua raaaarch uaad to daacriba tha problama ancountarad in 
apaca ralatad program weapon system acquiaition. Thaaa twalva 
variablaa wara raducad to four underlying factors. Factor 
analysis was uaad to accomplish this raduction in factors. 

From tha twalva original variablaa, four undarlying factors 
wara idantlflad and accountad for 78.3 parcant of tha varianca. 
Tha four factors ara labalad hara as: factor 1, program 
uncartaintiaal factor 2, achadula drivaral factor 3, parformanca 
drivers) and factor 4, loglaitlcal drivers. Thaaa factors, whan 
ralatad to tha conventional acquisition procedures, ara 
hypothaalzad aa adversely affecting tha parformanca of program 
managers of apaca waapon systems. This was a result of tha full 
funding policy and tha time availability for new obligations on 
procurement appropriatlons. 

This research has concluded that these tour factors ara tha 
limiting factors in space waapon system acquisition. However, 
tha personal interviews conducted allowed for additional 
conclusions to be drawn. Program managers have learned to 
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op*rat> within these constraints. They accept, even if they feel 
it is inapproprlate, ths full funding policy. Thsss program 
managsrs bsllsvs that tha full funding policy intsntions of 
idsntlfylng tha total waapon system cost ara valid, but also 
baliava that this causes other problems. For example, although a 
program office obligates funds to the contract price, the actual 
expenditures will not occur for years to come. With Congress 
looking at current expenditure rates for future appropriations, 
the Department of Defense stands to receive less funding than 
necessary to procure the system. Program managers believe that a 
change in the full funding policy is necessary to eliminate this 
problem) however, since a change is not in sight, this research 
looked more closely at the other factors that limit space related 
program managers. 

When discussing the problem of a three year time 
availability of the currently used missile procurement 
appropr 1 at ion, program managers stated that there were 
inconsistencies in maintaining the full funding policy after the 
third year. If the funds existed within the expired or lapsed 
accounts, approval was given for valid requests. However, if the 
funds did not exist within these accounts, higher headquarters 
directed the use of current funds already available in the 
program office. This would be accomplished by somehow justifying 
this change as an out-of-scope change to the contract, thus 
requiring current year funds. In the specific area of storage, 
if any was anticipated, it would be put into the contract and 
funds would not be required. If storage was not put into the 
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original contract, it would ba conaidarad an out-of-scope changa 
and currant yaar -funds would again ba usad. 

Funding o-f par-formanca incentives was never raally a 
problem -for a thraa yaar constraint on naw obligations. This is 
trua bacausa any known changa, Most comonly dona -for 
performance incantlvas, to tha contract bayond tha thraa yaar 
constraint can ba cosmittad as a contingant liability. This 
a-ffactivaly rasarvas tha -funding raquirad -for any known changas 
and it cannot ba withdrawn fro* tha progra* offica. Program 
Managers have further helped ellnlnate tha problem of reserved 
funds resulting from tha full funding policy requirement. 
Performance incentives ware once written strictly as positive 
incentives. In this casa, funds provided for incentives could 
not ba usad for anything else. To help alleviate this problem, 
program managers are currently negotiating contracts with only 
negative incentives. This requires no funding commitment from 
the government. 

In answering tha research questions, twelve operational 
variables were used to indentlfy four underlying factors that are 
affecting tha ability of program managers to affectively manage. 
In order of importance, they are: program uncertainties, 
schedule drivers, performance drivers, and logistical drivers. 

Not all of these factors are unique to space systemsi however, 
the most important factor, program uncertainties, is especially 
important in space systems. This research cannot fully answer 
the research hypothesis that space weapon system procurement is 
not different that the procurement of non-space weapon systems 
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sine* th* scop* of this research did not includs comparing these 
■factors to othsr programs outsid* of space rslatsd programs. 


Recommendations for Improvement 

In ths interview procsss, program managers were givsn th* 
opportunity to rscommsnd improvements to ths acquisition procsss 
for spacs rslatsd program acquisitions. Four of ths subjects 
bsllsvsd that lncrsnental funding is still ths bsst approach to 
hslp sliminats ths problsms discusssd. Only six responded that 
th* lsngth of obllgational availability should b* extended beyond 
three years. Almost half (nine) of ths subjects stated that no 
change was necessary in th* initial obllgational availability of 
procurement funds. Th* reasons stated were: th* drivers that 
truely would constrain th* program managers can be dealt with in 
contingent liabilities! although a system may not be near 
completion, the program manager has very little risk in this area 
by th* end of the third year! and the us* of the appropriate 
contract type, usually fixed price. 

In th* production phase of many systems, the contract 
is a fixed price contract. For this contract type, th* 


nt obligates th* funds 


ary for completion of th* 


system (th* contract price) and lets th* contractor bear th* risk 
of a contract price overrun. No further fund obligations are 


necessary unless a contract change is made. Any changes to ■ 


d price contract is considered out-of-scop* and current funds 


■equ 1 red. 







Recommend at 1 om for Further Research 

The program managers that were Interviewed had experiences 
in a wide variety of positions in space and non-space weapon 
systems. Although the factors limiting program managers of space 
related weapon systems were identified here, one logical follow- 
on research would be to use these factors to examine and compare 
space and non-space weapon system procurement. 

In the studies Included in the literature review, the 
recommendation was made to develop a new space appropriation and 
to have it incrementally funded. The items to be included in 
this appropriation were well deflnedl however, the actual process 
and the identification of any secondary problems were not 
identified. This would be a second future research topic. 
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Appendix A. Interview Queetione 


General Information: 

What la your experience level aa a program manager? 

What la your experience level in apace related ayatema? 
What la your current Job title? 

Length: 

How long doea it take to build your ayatem? 

Inability to predict launch date: 

When budgeting for your ayaten ( how well of an idea do you 
have for an expected launch date? 

- within 1 month 

within 3 months 

within 6 montha 

within 1 year 

Launch Delays: 

How many times do you have a launch delay for each unit? 

- How long la the average delay? 

Are theae directed delays? 

- Was it a government delay? 

Was it a contractor delay? 

Are you in a high priority program? 

PHD priority 
Classified 

- Are you a launch-on-demand program? 

Complexity: 

What percentage of your system uses off-the-ahelf items? 
versus state-of-the-art? 

- Are you required to do so? 
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Reliability: 

How do you measure system reliability? 

With the high complexity of apact systems, what lava! of 
reliability do you try to achieve? 

What level of reliability are you required to have? 

Has the Space Shuttle affected your reliability 
requirements? 


Maintainability: 

How do you measure system maintainability? 

What level of maintainability do you try to achieve? 

What level of maintainability are you required to 
have? 

Has the Space Shuttle affected your maintainability 
requirements? 


Concurrency: 

Did you manage under concurrency? 

- What Uind of problems did this cause, it any? 
- more design changes? 


Design changes: 

How many design changes per unit have you had since entering 
the production phase? 

Did these changes occur after fund expiration? 
approximately how many? 

Were these within your control? 

- Contractor, SPO, or PMD directed <% for each)? 

• Did user need? 

Did concurrency cause? 

Did RltD satellite demand need tor change? 
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Product inprovmtnta: 


How were these Improvements incorporated into the system? 

in new buys (pre-planned)? 
incorporate on floor? 


Other system reliance: 

How reliant on other systems is your program? 

Need -for launch vehicle 

Need -for advance space systems developed elsewhere 
Need -for GFP (black boxes) 

Storage: 

How do you pi an/budget -for storage requirements? 


Performance incentives: 

What type o-f performance incentives do you plan/budget -foi 

- Are they due a-fter Initial fund obligational 
availability? 


Other: 


Does a three year obligational period for the procurement 
appropriatlon constrain you in any other way not 
previously discussed? How? 


Working alternatives: 

What alternatives do you currently use to avoid the fund 
obligational time period constraint? 

Do you compromise other factors? 

How effective are these alternatives? 

How many days does it take? 

What resources are tied up in order to do this? 

Would changing thr obligational time availability 
period substantially change the need for these 
alternatives? 









How would changing tha initial obligational availability 
tima pariod lmprova your a-t 4 activanaaa in Managing your 
program? 

Changa to 4 yaara? 

Changa to 9 yaara? 

Changa to mora than 9 yaara? 

Ovaral1 rating: 

1 - blggaat problam 

2 - aacond blggaat problaa 

_ Langth 

_____ Inability to pradict launch data 

_ Launch dalaya 

_ Comp laxity 

_ Rallability 

_ Maintainability 

_ Concurrancy 

_ Daaign changaa 

_ Product lmprovawanta 

_ Othar ayatam rallanca 

_ Storaga 

_ Parformanca lncantlvaa 

_ Othar (plaaaa ba apaclfic) 

_ Othar (plaaaa ba apacl41c> 


Othar (plaaaa ba apacitlc) 






Individual Factors: 


Constdaring tha thraa yaar procuramant appropriation 
limitations, how doas this factor rata in Uniting your ability 
to affactivaly managa your program for cost, schadula, 
parforaanca, or logistic raquiraaants? 

1 - Extramaly Important 

2 - Vary Important 

3 - Important 

4 - Nautral 

3 - Unimportant 

6 - Vary Unimportant 

7 - Extramaly Unimportant 


Ovarall Rating: 

Again, considaring tha thraa yaar procuramant appropriation 
limitations, prloritlza aach factor by how it limits your ability 
to affactivaly managa your program for cost, schadula, 
parformanca, or logistic raquiramants. 
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Appendix B. 


Statistical Program tor Factor Analyala 


RUN NAME THESIS STATS 

PRINT BACK CONTROL 

VARIABLE LIST VI TO V12 

INPUT MEDIUM CARD 

INPUT FORMAT FIXED(12F1) 

N OF CASES 19 

VAR LABELS VI,LENGTH/V2,LCHPRE/V3,LCHDEL/V4,COMPLEX/ 

VS,RELIA/V6,MAINTAIN/V7,CONCUR/V8,DSGNCHO/ 

V9,PRODIMP/VIO,OTHREL/VI1,STORAGE/V12,PERFINC/ 
FACTOR VARIABLES - VI TO V12/ 

TYPE - PA1/ 

ROTATE - VARIMAX/ 

READ INPUT DATA 

333224333333 

233324233333 

333324333333 

233234233333 

333234233333 

333234333333 

333234333333 

344233333334 

233224233333 

233324333334 

221224333234 

2233233322S2 

223334323333 

33S334333333 

112213213123 

332324333133 

332324333234 

332324333234 

333324333333 

END INPUT DATA 

FINISH 
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Appendix C 


: Glossary of Variables and Key Teres 

Var1ab1es 

Complexity: the type and level of personnel skills required and 

the tools, equipment, and -facilities required in determinin’ 
the levels of maintenance and modification. 

Concurrency: the simultaneous addressing of the problems of 

training for, loglstically supporting, and eventually 
operationally employing a system by the coordinated effort 
of assigned personnel throughout the definition and the 
acquisition phases of the system program. This is most 
often done during the full scale development and 
production phases. 

Design Changes: any change in design, plan, or drawing that 
affects the configuration and/or mechanics of a part, 
assembly, component, or end item. 

Inability to Predict Launch Date: the probability that the 
launch date set in the original schedule will change. 

Launch Delays: the number and length of launch delays per unit. 

Length: the total system build time from contract award to 

delivery. This does not include any advance buy time. 

Maintainability: a characteristic of design and installation 

expressed as the probability that an item will be restored 
to a specified condition within a given period of time when 
maintenance is performed using prescribed procedures and 
resources. 

Other System Reliance: the type and percentage of reliance on 






other lyittn programs that la required by a specific system 


to meet miaalon requirements. 

Performance Incentives: a method used to motivate the contractor 
in calculable monetary terms to turn out a product that 
meets significantly advanced performance goals. 

Product Improvements: the method of 1ncorporat1ng product 

improvements, either immediately on the production line or 
in a pre-planned product Improvement program. 

Reliability: the probability that the materlal/system will 

perform its Intended function for a specified period of 
time under stated conditions. 

Storage: the keeping or placing of property in a warehouse, 

shed, open area, or other designated facility. 

Key Terms 

Acquisition: the process of planning, designing, producing, and 

distributing a weapon system. This includes the conceptual, 
validation, full scale development, production, and 
deployment/operational phases of the weapon system. 

Advance Buy (Long Lead Procurement): procurement to provide for 
components that require a longer lead time than the system 
of which they are a part. 

Appropriatlons: an authorization by an Act of Congress to incur 

obligations for specified purposes and to make disbursements 
out of the Treasury. 

Authorizations: an Act of Congress that sets upper limits of 

funding for specified purposes. 
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Communallty: tha proportion o-f tha total variation In aach 

varlabia explained by all tha factors uaad. It la tha 
•quarad multipla correlation between tha vartabla and tha 
factors. 

Continuant Liability: funds sat asida to provlda for unforasaan 
expenditures or for anticipated expenditures of an uncertain 
amount. 

Contract Option: a unilateral right by which, for a specified 
time, tha Government may elect to purchase additional 
supplies or services. 

Eigenvalues: each component’s total variance accounted for by 

the factor. 

Expired Appropriation: an account that is no longer available 
for obligation but is still available for disbursement to 
liquidate existing obligations. 

Full Funding: the policy of funding the total cost of an end 

item of material to be procured at the time it is authorized 
to be initiated. 

Incremental Funding: the citation of funds on a contract in an 

amount necessary to continue the effort for one fiscal year. 

Lapsed Funds: funds in an account that is no longer available 
for payment of obligations. The unliquidated obligations 
are transferred to the successor a M* account. This closing 
normally will be accomplished two years after the 
appropriatlon has expired. 

Negative Incentives: a type of performance incentive that 

requires no additional funding by the government. If the 







system doss not most ths contract provisions, ths contract 
provides a monetary payment to the government. 

Obligation: a legal requirement for disbursement of funds based 

on orders placed, contracts awarded, services received or 
other contractual documents. 

Operational Indices: the variables used to indicate the presence 
of one or more underlying factors when conducting factor 
analysis. 

Orthogonal Rotation: a method used in factor analysis to 
identify independent factors. 

Out-of-Scope: a change to the system that was not in the 

original contract. This usually requires additional funding 
that must come from current appropriations. 

Positive Incentives: a type of performance Incentive that the 
government would require additional funds to pay the 
contractor after the system had met contract provisions. 

Principal Components: in factor analysis, a variable that can be 
decomposed into n components and predicted exactly from 
these components. 

Procurement: the process of obtaining personnel, services, 

supplies, or equipment. 

Reprogramming: an adjustment to a previously established program 

in order to meet the required mission outlined by higher 
headquarters in current and/or prior years. 

Work Arounds: a secondary method of making the system or process 


capable of working, 
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UNCLASSIFIED 


The -full -funding policy and the three year obligation 
availability of procurement funds were identified as the major 
constraints limiting program managers of space weapon systems in 
their acquisition activities. In order to evaluate the effect of 
these constraints on space weapon system acquisitions, twelve 
variables, Identified through the literature review, were used to 
gain an understanding of the problem. Program managers believed 
that these variables created problems that could only be solved 
by changing the acquisition process. 

Personal interviews were conducted and the importance of 
each variable in affecting the program manager’s efficiency was 
identified. Two data analysis techniques were used: qualitative 
and factor analysis. Factor analysis was conducted using the 
rating of importance for each variable and this lead to four 
underlying factors. The factor Identified as limiting program 
managers the most was labeled program uncertainties. 


From the program manager’s viewpoint, the study resulted in 
a finding that, although one constraint (three year obligational 
availability of procurement funds) was not optimal, it was 
acceptable. Program managers of space weapon systems have 
demonstrated this by adapting their methods to operate within 
this time limit. The full funding policy constraint, however, 
continues to be a problem, and should be reviewed. 
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